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(54) flM<DPAKI4MOHHA^ nOBEPXHOCTHA^ CTPYKTYPA 

(57) 

M3o6peTeHne othochtca k 3au4HTHbiM 
aneivieHTaM, pa3MeLAaeMbiM Ha AOKyMeHTax, 

TaKMX KaK OSlHKHOTbl, BaJIKDTHbie flOKyMeHTbl HTM 

i^eHHbie 6yMarn m T.n., n npi/iMeHfleMbiM Arm 
onpeAeneHna noAnnHHOCTM AOKyivieHTOB. 
TexHMHecKMM pe3yribTaTOM flBnaeTCfl co3AaHne 
noBepxHOCTHObi CTpyKTypbi b c(DopMe 
onTL/MecKoro AncfrpaKLjuoHHoro aneivieHTa 
3aLAMTbi, MMetoLAero HHcfropMaL^fo, koto py to 

MO>KHO JierKO CHMTblBaTb ATlfl Mfl6HTMCj3MKai4MH 
nOBepXHOCTHOM CTpyKTypbi H KOTOpyKD HeJ1b3fl 

noAAenaTb. Arm 3Toro noBepxHOCTHas 
CTpyKTypa nweeT N BMsyanbHO pa3nnMMMbix 

CjDOpM, COCTOflLAHX H3 AHCjDpaKI4MOHHO 

MMKpocKonnHGCKi/i tohkmx penbecj^Hbix CTpyKTyp 

MJIM nilOCKMX OTpa>KafOLi^MX nOBGpXHOCTGM MJ1H 

coAep>KaLAMX norjiOLAajomne nnn 

pacceMBafomne CTpyKTypbi, npn stom N cjoopiw 
BMecTe coAep^aT, no MeHbLuefi Mepe, oamh 

06LAMW HesaBUCMMblM nOBepXHOCTHbIM sneMeHT, 

KOTopbiM pa3Aeri5ReTCfi Ha nacTH noBepxHOCTBM, 
npuneM yKa3aHHbie nacTM noBepxHOCTetf 
pacnonarafOTC^ b 3aAaHHofi CTpyKType, KOTopaa 

flBTmeTCfl HesaBMCMMOM OT N Cf)OpM 3 npH 3TOM 



pacnono>KeHMe nacTen noBepxHOCTi/i He 

HBJlfleTCfl BMAHMblM H@BOOpy>KeHHblM ma30M, 

Ka>KAafi nacTb noBepxHOCTM noKpbiBaeTca jihSo 

MHAMBMAyailbHOLI MMKpOCKOnHHeCKM TOHKOM 

AMcjDpaKi^noHHOM CTpyKTypofi, nn6o CTpyKTypoM , 
v\Me\ou\ei/\ nornoLAajoLAne mjih paccenBaHDLAne 
CBOMCTBa. 2 c. n 20 3.n.c|D-nbi 3 6 nn., 2 Ta6n. 
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(54) DIFFRACTION SURFACE STRUCTURE 

(57) Abstract: 

FIELD: protective element for 
authenticating bank notes, currency 
documents, securities, etc. SUBSTANCE: 
surface structure in the form of optical 
diffraction protective element bearing 
easily read-out information for identifying 
difficult-to-counterfeit surface structure 
has N visually different forms composed of 
extremely thin embossed diffraction 
structures or flat reflecting surfaces, or 
surfaces incorporating absorbing or 
dissipating structures; N forms brought 
together have at least one common 
independent surface element divided into 
surface sections disposed in desired 
structure independent of N forms; 
disposition of surface sections is invisible 
for unaided eye; each surface section is 
covered either with individual extremely 
thin diffraction structure or with structure 
possessing absorbing or dissipating 



properties. EFFECT: facilitated 

identification of surface structure; 

enhanced reliability of counterfeit 
protection. 22 cl, 9 dwg, 2 tbl 
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M3o6peTeHne OTHOCMTca k noBepxHOCTHbiM 
CTpyKTypaM TaKoro Ti/ina, KaKOM onucaH b n. n. 
1 n 2 orpaHMHUTeribHOM nacTH cjDopiviyjibi 
M3o6peTeHna, n k ncnonb30BaHMio TaKofi 

nOBSpXHOCTHOM CTpyKTypbi. 

TaKne noBepxHOCTHbie CTpyKTypbi 
npwMeHaKyrca b KanecTBe sneMeHTOB 3amnTbi v\ 

nOflJIMHHOCTM Ha flOKyMeHTaX, T3KMX KaK, 

Hanpniviep, 6aHKHOTbi, BariroTHbie AOKyivieHTbi 
nnn i^eHHbie Gyiviarn n oSnnrai^nn, flOKyMeHTbi, 
yAOCTOBepnjoLUMe nnHHOCTb, nacnopia, 
KpeflnmbiG KapTbi \a Apyrwe yAOCTOBepeHwa 
jiuhhocth, CMapT-KapTbi b Jifo6ofi cpopivie M TaK 
flanee. 

OnucaHUJR eBponeficKnx naTeHTOB EP-A 
105099, EP-A 330738, EP-A 375833 H EP-A 
537439 pacKpbiBaMDT cyTb onTunecKMX 

flMC(DpaKL\MOHHblX SJieMeHTOB 3aLL^HTbl, KOTOpbie 

OTLUTaMnoBaHbi b MaTepnane nnacTHKa c N 

0OpMaMH H Hpe3BbNaMHO TOHKMMH 

4)HJWpaHHblMW CTpyKTypaM H , T3KHMH, 

HanpuMep, KaK y3opbi W3 nepeceKajomi/ixca 
jiuhmCi, M3o6pa>KeHMe, coflepwaHwe KOToporo 
M3MeHaeTca 3aflaHHbiM o6pa30M npM noBopoTe 
BOKpyr ocm. 3th aneMeHTbi 3aLi^MTbi He 

BKTlfOHaiOT aBTOMaTH^eCKH CHUTblBaeMytO 
MHC|DOpMai4MK). 

TaKne 3neivieHTbi 3amnTbi LUTaMnyfOTca Ha 
naMMHaTe M3 MaTepnana nnacTHKa (EP-A 
401466) n MoryT 6biTb HaKneeHbi Ha noflno>KKy . 

06"beMHbie ronorpaMMbi TaioKe M3BecTHbi 
(H.J. Caulfield: "Handbook of Optical 
Holography", CTp. 202-204, 228-229, Academic 
Press, Inc., 1979, ISBN 0-12-165350-1). 
HannHaa co CBeTOMyBCTBMTeribHoCi nneHKM v\nv\ 
cf)oribrM, ronorpaMivia noriyMaeTca 3a cneT 
3Kcno3Mi4nw c onopHbiM \a o6"beKTHbiM nyHKaivin 
ot na3epa, r^e HHTepcftepeHLjHa onopHoro \a 
o6~beKTHoro nyHKOB co3flaeT noKaribHbie 
M3MeHeHH?i noKa3aTerm npenoivineHHa qboribn/i, 
KOTopbie noKaribHO npucyTCTByior b qbopivie 
HaxoAam^xca 6jih3ko flpyr ot Apyra 
CTyneHHaTbix nnocKOCTefi, pacnono>KeHHbix b 
BMfle KOHcjDnrypai4Hn, noAoGHofi >Kariio3n, 
(MHTepcjDepeHi^HOHHbie nonocbi) BHyTpn 
ToncToro CBeTOHyBCTBi/iTenbHoro cnoa. nocrie 
npoaBneHMfl nneHKa aBJiaeTca npaKTunecKH 
npo3paHHOM, Tor^a KaK b to >Ke caivioe Bpeivia 
npn 3aflaHHbix yonoBMax CBeTOBoti nynoK, 
KOTopbiM npoHMKaeT b nneHKy, AH<#parnpyeT c 

BblCOKOM CTeneHbfO SCjDC^eKTMBHOCTH Ha 

MHTepcjDepeHL^noHHbix nonocax. 

naTeHT LLlBeMuapHU 653160 onucbiBaeT 
BanioTHbiM AOKyivieHT mjih oGnnrai^MK), hjih 
i^eHHyjo oyMary c aBTOMaTHMecKH 

CMMTblBaeiWlblMH OnTMHeCKMMM MeTKaMH 

noAJiMHHOCTn. floKyMeHT HMeeT ToribKO MeTKy 

nOAnMHHOCTM, KOTOpafl COCTOMT M3 

fluc^paKUMOHHbix CTpyKTyp, KOTopbie 

cocTaBJieHbi M3 rpaHMHau4nx Apyr c flpyroM 
nacTePi nnomaflu noBepxHOCTM, coAepwamHX 
3aAaHHbie AHcjDpaKL4HOHHbie CTpyKTypbi. 
npeAnonaraeTca, mto KpynHbm peribecf) Ana 
AncjDpaKi^MOHHOM CTpyKTypbi pa3AeriaeTca Ha 
6ojibiuoe KonnnecTBO HacTefi nnoi^aAn 
noBepxHOCTM. CoAep>KaHne MHcjDopMai^MH, 
OAHaKO, MoxeT 6biTb nerKO cjDajibcucjDML^MpoBaHO 
npn cpe3aHMM m nepeMOHTupoBKe MeTKH 
noAnnHHOCTM. Ba>KHoi?i oco6eHHOCTbfo aBJifleTca 
CTaTMCTunecKoe OAHOBpeMeHHoe onpeAeneHi/ie 
MHclDopiviauuM M3 BceM MeTKM nOAnMHHOCTM, ecriM 
BC3 noBepxHOCTb aneivieHTa 4 nOAnMHHOCTM 
ocBeLi^aeTca napannenbHbiM CBeTOBbiM nyHKOM. 
SjieivieHT 3au4HTbi MoxeT nivieTb nepBbie 

AUCjDpaKI^MOHHbie 3fieMeHTbl, KOTopbie B 
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COOTBeTCTBMM c EBponeficKHM naTeHTOM EP-A 
360969 OTfiHHaiOTCfl ot o Kpy >Ka kd L14 nx 
AononHMTeribHbix AncfipaKLinoHHbix GneiweHTOB 

TOJIbKO 33 CHeT fleMCTBUfl BenMHMHbl nx 33HMyTa, 

KOTopaa SojibLiie Ha yron 180° (acuMMeTpua). 
Cbowctbo noAnnHHOCTH mo>kbt 6biTb 
o6ecneneHO 3a cneT nacTM MHcjDopiviai4MM c 
TaKHMM 3epKaribHO-cnMMeTpnMHbiMH napaMM 

AUCjDpaKL^MOHHblX 3fieMeHTOB. IIOBepXHOCTHafl 

CTpyKTypa TaKoro Tuna MMeeT tot >Ke 
HeAOCTaTOK, hto m b onucaHMH naTeHTa 
LilBePiuapMM 653160. 

Ueribfo M3o6peTeHMfl ABrmeTCfl co3AaHne 
noBepxHOCTHOM CTpyKTypbi b cjDopMe 
onTunecKoro Ano>paKi4MOHHoro sneivieHTa 
3ainMTbi, MMefOLnero MHcjDopMai4Mfo, KOTopyio 
mo>kho nerKO CHUTbiBaTb Ana MAeHTUcpuKai^nn 
noBepxHOCTHOM CTpyKTypbi n KOTopyio Herib3a 
noAaenaTb nnn KOTopyio OMeHb TpyAHO 
noAt^enaTb. 

B cooTBeTCTBUM c M3o6peTeHneM 3Ta i^eiib 
ocymecTBrmeTCfl 3a cneT oco6eHHOCTeCi n. 1 
c|DopMy.nbi n3o6peTeHHfl. Mcnorib30BaHne 
noBepxHOCTHOM CTpyKTypbi M3JiaraeTCfl b n. 14 
cjDopiviyjibi M3o6peTeHna. npeniviyLAecTBeHHbie 
KOHcjDnrypai^nn ycTaHaBnuBatoTca b 
npunaraeMOM cfcopMyne M3o6peTeHMsq. 

BapnaHTbi peajiM3ai4nn M3o6peTeHna 
oni/icbiBaioTCfi 6onee noApo6HO co ccbiriKOM Ha 
•nepTe^n, Ha KOTopbix: 

cjDnrypa 1 noKa3biBaeT noBepxHOCTHyio 
CTpyKTypy, 

4>Mrypbi 2a-d noKa3biBaioT noBepxHOCTHbie 
aneivieHTbi, 

aburypa 3 noKa3biBaeT CMMTbiBaKDUnee 

yCTpOMCTBO C nOBepXHOCTHOM CTpyKTypOM, 

cjDnrypa 4 - rii/iHefiHyio nepnoAnnecKyKD 
CTpyKTypy noBepxHOCTM, 

cf)nrypa 5 noKa3biBaeT KBaApaTMHHO 
onpeAenaeMyio nepnoAnnecKyMD CTpyKTypy 
noBepxHOCTH n 

cf)Mrypa 6 noKa3biBaeT pacnorio>KeHMe 
noAnMHHbix n3o6pa>KeHMki Ha noBepxHOCTHOM 
cTpyKType. 

Ha c|Dnrype 1 noKa3aHa noBepxHOCTHaa 
CTpyKTypa 1 , KOTopaa npunaraeTca k AOKyivieHTy 
2 b cpopivie ajieivieHTa 3aLL\MTbi. noBepxHOCTHaa 
CTpyKTypa 1 wweeT N BM3yaribHO pa3nnHHMbix 

CjDOpM, KOTOpbie COCTaBJieHbl M3 MacTeM 

nnoLnaAn noBepxHOCTM mjim Apyrux 
rpacjDMHecKnx sneivieHTOB c MUKpocKonnnecKnivin 
tohkmmh peribecj3HbiMM CTpyKTypaivin, Ana 
KOTopbix Mcnorib3yeTca onTMHecKMM 
AncjDpaKi4MOHHbiM sctDcfieKT, nnocKnx 3epKaribHbix 
noBepxHOCTefi mjim nomoLAaioinMX mjim 
paccenBaKOLHnx orpyKTyp. N aBnaeTca i^eribiM 
HMCJioM, >0, n Ana BbipasnTeribHbix scficfeKTOB 
onTunecKoro ABM>KeHna N aoji>kho Bbi^npaTbca 
M3 3HaneHMCi Me>KAy 6 m 30. KoHcjDMrypai^HM N 
c|dopm onucbiBaioTca b ynoMaHyTbix BbiLue 
naTeHTax EP-A 105099, EP-A 330738, EP-A 
375833 n EP-A 537439. Owrypa 1 noKa3biBaeT N 
C|DOpM OT 3 AO 7 JlHHHfi B pa3JiHHHbix BHAax (c 
nOMOLAbfO TOHeHHblX JlUHUCl, nyHKTMpHblX JlMHMtl, 

LUTpwx-nyHKTupHbix jimhum m TaK ppnee). 
PearibHO Ha6jiK)AaTerib, KOTopbiM HaonioAaeT 
M3o6pa>KeHMe noBepxHOCTH 1 c HanpaBneHna 
Ha6nioAeHna 8, pa3JiMHaeT b k3>kaom criynae 
ToribKO OAHy eAMHCTBeHHyfo H3 N cJdopm b apKnx 
i4BeTax npn Bpai^eHnn BOKpyr jimhum, 
HopivianbHQM k nnocKOCTH nepTe>Ka (TOHKa 9) 
noBepxHOCTHoPi CTpyKTypbi 1 , KOTopaa 
ocBemaeTca AHeBHbiM cbstom; b stom npniviepe 
npn nepexoAe ot oahom cjDopivibi k ApyroM 
nonoxeHne BHA^Mbix KBaApaTOB m OKpy>KHOCTeM 
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Ha noBepxHOCTHOM CTpyKType 1 M3MeHfleTCfl mjih 
Kpyrn c i^eHTpoM b tohkb 9, 
\A3MeHn\ou\\Aecn paflnycbi, CTaHOBsrrca 
BMflMMbiMn nocneAOBaTenbHO. OpurnHaribHbie 

M306pa>KeHH?1 10 COOTBeTCTByfOLU,eM 

KOHcf)Mrypai4HM TaioKe MMe^T Te >Ke cawbie 

3C(DCf)eKTbl ABMXeHUfl. 

N cjDopivi BMecTe onpeAenaioT, no MeHbweM 

Mepe, OAMH HB3aBMCHMblM o6UJ,MM 

noBepxHOCTHbm sneMeHT 1 1 , KOTopbiM He 
ABrmeTCfl nacTbio N qbopM. Mhokbctbo H3 tskhx 

nOBepXHOCTHblX 3JieiVieHTOB 1 1 MO>KeT 6blTb 

pacnono>KeHO tsk, hto 3JieMeHTbi HaxoAflTca 
PHAOM APyr c APyroM, ohm MoryT GbiTb 
OTAeneHbi Apyr ot Apyra paccTO^HneM nnn ner 
m c(DopMnpyKDT nMHePiHyio nepMOAMHecKyto 
CTpyKTypy nepBOM" noBepxHOCTM b cfiopivie nonoc 
nnn KOHC^Mrypai^Mio 12 BbicoTbi noBepxHOCTHoro 
aneivieHTa 11. B ApyroM BapnaHTe peann3au l nn 
KOMnaKTHaa nepMOAMHecKaa CTpyKTypa btopom 
noBepxHOCTH mjim KOHcjDnrypai4Mfl 13 MMeeT 
G>opMy HeTbipexyroribHMKa (KBaApaTa, 
np^MoyroribHUKa, poM6a) nnn nio6yfo ApyryK) 
KOHcf)nrypai4HK3 noBepxHOCTH. noBepxHOCTHbie 
aneMeHTbi 1 1 , KOTopbie He flBnaioTCfl 

B3aHMOCBfl3aHHblMM M KOTOpbie OrpaHMHMBaJOTCfl 

rifoSbiM o6pa30M, MoryT 6biTb pacnojio>KeHbi TaK, 
hto ohm flBJiflfOTCsi pacnpeAerieHHbiMM no BceM 
noBepxHOCTHOM CTpyKType 1 mjim b cboooahom 
rpynne. 

Ha qbMrypax c 2a no 2d noBepxHOCTHbie 
aneMeHTbi 11 noKa3aHbi KaK npflMoyroribHMKM. 
noBepxHOCTHbiM sjieivieHT 1 1 noApa3Aen?ieTca 
Ha nacTM noBepxHOCTeM 14, 15 m MMeeT 
pacnono>KeHMe nacTeM noBepxHOCTM 14, 15, 
KOTopoe FmrmeTCfl He3aBMCMMbiM ot N 
o6pa3u,OB, CTpyKTypa KOToporo flBnaeTCfl 
3aAaHHOM onpeAeneHHbiM o6pa30M m KOTopoe 
EBrmeTCfl Hepa3JiMHMMbiM HeBoopy>KeHHbiM 
rna30M, T.e., no KpaMHeM Mepe, oamh pa3Mep 
nacTeM noBepxHOCTM 14,15 MeHbLue, HeM ot 0,3 
AO 0,4 mm. Ka>KAafl nacTb noBepxHOCTM 14 m 15 

COOTBeTCTBeHHO 3aHMMaeTCfl OTAeflbHOM 
MMKpOCKOnMHeCKM TOHKOM AHCtppaKLJ.MOHHOM 

CTpyKTypoM MJIM CTpyKTypoM, KOTOpafl MMeeT 
nornoLi^aiOLUMe mjim pacceMBaK3ii\Me CBOMCTBa, 
mjim njiocKMM 3epKanoM. flanee CTpyKTypbi 
nacTeM noBepxHOCTM 14, 15 He 
KOHKpeTM3MpyfOTca 6onee noApoSHO, 
onpeAeriflJOTCfl KaK "nacTMHHafl CTpyKTypa". 
noBepxHOCTHaa CTpyKTypa 11 Ha cfwrype 2a 
noApa3Ae.n^eTC5i Ha ABe nacTM noBepxHOCTeM 
paBHoro pa3Mepa 14, 15. HacTb nc-BepxHOCTW 14 
3aHMMaeTca nacTMHHOM CTpyKTypoM "a", b to 
BpeMfi KaK nacTb noBepxHOCTM 15 3aHMMaeTca 
nacTMHHOM CTpyKTypoM "b". Pa3Mep 
noBepxHOCTHoro sneMeHTa 1 1 cocTaBnaeT, 
HanpMMep, 0,5 mm b LUMpMHy m ot 0,6 ao 0,8 mm 
b BbicoTy. flrifl nenoBeKa, HaonioAaioLAero 
noBepxHOCTHyio CTpyKTypy 1 (ctpMrypa 1), stm 
nacTM noBepxHOCTM 14, 15, ecnM ohm 3aHflTbi 
AMcjDpaKU,MOHHOM CTpyKTypoM, M3-3a BblCOKOrO 
ypoBHfi MHTeHCMBHOCTM CBeTOBoro nyHKa, 
AMCtpparMpoBaBLuero Ha AMCppaKLJ.MOHHOM 
CTpyKType, flBn^KOTCfl BMAMMbiMM b KanecTBe 

3a>KMraK3LU,MXCfl UjBeTHblX nflTeH m MoryT 

MHTepqbepMpoBaTb c OTnenaTKOM M3o6pa>KeHM5R 
COOTBeTCTBytOLUeM bmammom CTpyKTypbi. 
noBpe>KAeHMe noBepxHOCTM noBepxHOCTHoro 
sneMeHTa 1 BHyTpM nacTM n OBe px h oct m 14 mjim 

15 COOTBeTCTBeHHO MO>KeT 3aMeTHO yMeHbLJJMTb 
CBeTOByK) MOLU,HOCTb HaCTMHHOM CTpyKTypbi. 

Ecjim noBepxHOCTHbie sneMeHTbi 1 1 
pa3AeneHbi 6onee tohkmm oo"pa30M, HanpMMep 
KaK noKa3aHO Ha cf)Mrypax 2b, 2c m 2d, to 
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MHTeHCMBHOCTb noBepxHOCTHoro sneMeHTa 1 1 
yMeHbiuaeTCfl c tohkm 3peHM?i h a6 ji hd AaT en $\ . Ha 
cjDMrype 2b sneMeHT noBepxHOCTM 1 1 
pa3AermeTca c pacnono>KeHMeM nacTeM 
noBepxHOCTM b BMAe nonoc 14, 15, 16 
HaKnoHHbiM o6pa30M. HacTUHHbie CTpyKTypbi "a", 
"b" m "c" CBfl3aHbi c nacTAMM noBepxHOCTeM 14, 

15 n 16 m 4)opMnpyioT L^MKnunecKH MeHflfOLAnecfi 
nocneAOBaTenbHOCTM abc abc abc. MeHbLUMM 
pa3Mep MHAMBMAyanbHbix nacTeM noBepxHOCTM 
14, 15, 16 HaxoAMTCfl b o6nacTM 50 mkm. Ecjim 
nacTMHHbie CTpyKTypbi "a", "b" m "c" MMeioT 
cfcopMy AncjDpaKi4MOHHbix CTpyKTyp, OHM 
OTnMHafOTCfi b TepMMHax, no MeHbUjeM Mepe, 
OAHoro napaMeTpa peiueTKM TaKMM o6pa30M, 
hto HaontoAaTenb, b ochobhom, bmamt 

CMeLUaHHblM" MEM BTOpMHHbIM L^BeT C MeHbLLieM 

apKOCTbio. Ha cjDMrype 2c sneMeHT noBepxHOCTM 
11 noApa3AenaeTCfi Ha perynapHbie nMKcenM 17, 
new Han6ojibUJMM pa3Mep He npeBbimaeT 0,3 mm. 
3to pacnono>KeHMe L4MKnMHecKM CMeujaHHbix 
nacTMHHbix CTpyKTyp "a", "b", "c" m "d" b 
nacT^x noBepxHOCTM 14, 15, 16, 18 flBnaeTC* 
MOAMcjDMKai^MeM pacnonoweHMfl, noKa3aHHoro Ha 
cjDMrype 2b, KOTopoe MOxeT 6biTb o6"beAMHeHO b 

OAHy M3 M3BeCTHblX nOBepXHOCTHblX CTpyKTyp 

(EP-A 375833). 0Mrypa 2d noKa3biBaeT 
pacnono>KeHMe nacTeM noBepxHOCTM b cf)opMe 
nonoc 14, 15 lumpmhom, no MeHbiueM Mepe, 30 

MKM C AByMfl L4MKnMHeCKM HepeAyMDlAMMMCfl 

nacTMHHbiMM ct py KTy pa m m "a" m "b". npMMepbi, 
MnnKDCTpMpytoiuMe 3Aecb pacnono>KeHMe 

HaCTMHHblX CTpyKTyp B nOBepXHOCTHOM 

sneMeHTe 11, m cyu^HOCTb pa3AeneHMfl 
noBepxHOCTHoro sneMeHTa He jRBnjqioTCfi 

MCHepnblBaK3LU,MMM. 

Ha crpMrype 3 noBepxHOCTHan CTpyKTypa 1 
(0Mrypa 1) HaKneMBaeTcn Ha AOKyMeHT 2 co 
cnoeM Knefl Mex<Ay naMMHaTOM 20 m 
AOKyMeHTOM 2, oSecneHMBafOLHHM coeAHHeHne c 
noMOLU,bfo Knes. Penbecip 19 noBepxHOCTHOM 
CTpyKTypbi 1 coctomt M3 penbecjDHbix CTpyKTyp 
nacTeM nnoLu.aAM noBepxHOCTM m nacTeM 
noBepxHOCTM 14-18 c MUKpocKonnnecKH tohkmmm 
penbecjDHbiMM ct py KTy pa m m m c nornom.aioLU.MMM 
MnM pacceMBaiOLLJ.MMM ct py KTy pa m m MnM 
nnocKMMM sepKanaMM M3 N cjoopM m nacTMHHbix 
CTpyKTyp noBepxHOCTHbix sneMeHTOB 1 1 . 
Penbecrp 19 OTLUTaMnoBbiBaeTCfl b naMMHaTe 20 
npo3paHHoro MaTepMana nnacTMKa. Penbecip 19 
MO>KeT 6"biTb noKpbiT OTpaxaHDLAMM cnoeM 21 

Anfl nOBblLiieHMfl OnTMHeCKOM SCjDCjDeKTMBHOCTM . 

B oonacTM noBepxHOCTHbix sneMeHTOB 1 1 
BMecTO TOHKoro noApa3AeneHMS Ha nacTM 
noBepxHOCTeM 14 (ctpMrypa 2a), 15 (ctpMrypa 2a), 

1 6 (cjDMrypa 2b) TaioKe bo3mo>kho Mcnonb30BaTb 
penbedpHyio CTpyKTypy, KOTopaa M3BecTHa M3 
WO 97/27504, b stom cnynae AMCtppaKU.MOHHafl 
penbecjDHaa CTpyKTypa nonynaeTca M3 
cynepno3Mi4MM cooTBeTCTByjoinMX npocTbix 
AMCtppaKUMOHHbix peiueTOK m MMeeT Te >Ke caMbie 
AMCjDpaKU,MOHHbie CBOMCTBa, HTO M MenKO 
pa3AeneHHbiM noBepxHOCTHbiM aneMeHT 11. 

BMecTO penbectpoB 19, KOTopbie KonMpyioTcn 
3a cneT LUTaMnoBKM m, cneAOBaTenbHO, 
nonHOCTbHD MAeHTMHHbl noBepxHOCTHbiM 
CTpyKTypaM 1 , bo3mo>kho nonynaTb 
aHanorMHHbie noBepxHOCTHbie CTpyKTypbi 1 , 
Mcnonb3ya TexHonorMio ynoMAHyTbix Bbiwe 
o6-beMHbix ronorpaMM 30, HanpMMep TaioKe b 
cjDopMe MHAMBMAyanbHbix nacTeM ; 3Ta 
npoLJ,eAypa noAXOAMT, b nacTHOCTM, ati^ 
nonyneHM?i sneMeHTOB MHAMBMAyanbHOM 

3aU4MTbl C MHAMBMAyanbHOM, aBTOM3TMHeCKM 

CHMTbiBaeMOM MHcjoopMau.MeM. 06-beMHaa 
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ronorpaMMa 30 3anMCbiBaeTcn b cfcopMe 

KapTMHbl MHT8pc|DBpeHI4MM KOrepeHTHblX 

onopHoro m o6"beKTHoro nyHKOB b 

CBSTOMyBCTBMTenbHOM CJlOe, "cjDOribre", KOTOpbIM 

nBnneTcn ToncTbiM no cpaBHeHMio c AnMHOM 
BonHbi CBeTa, rfle npn nponBneHMM 
noABeprujerocn oojiyneHMio 
CBGTOHyBCTBMTGnbHoro anon b cfcoxibre 
MHTepqbepeHL^OHHan KapTHHa mmsst 
noKaribHbie M3MeHeHMn noKa3aTenn 
npenoMJieHun b cfcopMe h axo An m, Mxcn 6jim3ko 
flpyr k Apyry CTyneHHaTbix nnocKOCTeM, 
pacnono>KeHHbix b BMfle >Kanf03M 
(MHTepcfiepeHUMOHHbie nonocbi). 3th 
MHTepcjDepeHi^MOHHbie nonocbi ASMCTByioT KaK 
CBeTOAMc|DpaKL\MOHHafi dpyKTypa 30'. nocKoribKy 
OTpaxaroLAMM cdom 21 He TpeoyeTcn, oo""beMHbie 
ronorpaMMbi 30 MMeioT coGcTBeH Hy fo 
npo3paMHOCTb. 3Ta KOHq^Mrypau^n 
noBepxHOCTHOM CTpyKTypbi 1 HMeeT 
npeHMymecTBO, cocT05qLU.ee b tom, hto nocne 
Toro, KaK sneiwieHT 3am,MTbi HaKneMBaeTcn Ha 
AOKyiweHT 2, H3o6pa>KeHMfl v\ TeKCT mjih APyrwe 
yKa3aHM5q AOKyiweHTa 2 eu^e ocTaioTcn 
BMAHMbiMM nepe3 o6"beMHyK) ronorpaMiwy. 

MHoroMncneHHoe o&nyHem/ie npn pa3HMHHbix 
ycnoBHflx npM co3AaHMH o6"beMHOM ronorpaMMbi 
30 Ae-naeT B03MO>KHbiM nojiyneHMe b oonacTM 

nOBepXHOCTHblX 3JieMeHTOB 11, B TOM >Ke 

o6-beMe, MHOxecTBa cwcTeM 

MHTepcjDepeHL4MOHHbix nonoc, KOTopbie 
AewcTByHDT cnocoooM, aHanorMHHbiM cnocooy 
AewcTBMsq HaHeceHHbix peribec|DHbix CTpyKTyp, 
KOTopbie M3BecTHbi M3 WO 97/27504. 

ABTOMaTi/NecKasq HAeHTH0MKai4Hsq 
AOKyMeHTa 2 b CHMTbiBaiOLneM ycTpoMCTBe, 
KOTopan onMcaHa b naTeHTe LUBeMu.apMM 
1397/97, nBnneTcn npeMMym,ecTBeHHOM, b 

HaCTHOCTM, no OTHOLUeHMHD K 6aHKHOT3M H 

nacnopTaM Bcex bmaob. flna Toro, hto6n 
AonycTHTb onTMHecKoe aBTOMaTHHecKoe 

CHHTblBaHMe, A^CjDpaKU.HOHHbie CTpyKTypbi 

noBepxHOCTHbix 3J~ieMeHTOB 11 (cfwrypa 1) h 
nepnoAnnecKne CTpyKTypbi noBepxHOCTefi 12 
(cfwrypa 1), 13 (cfwrypa 1), KOTopbie 
cocTaBnnioTcn ki3 hmx, MMeioT, no MeHbLuefi 
Mepe, OAHy npocTpaHCTBeHHyio nacTOTy fe, 
KOTopan He ncnorib3yeTC5q b MMKpocKonMMecKMX 

TOHKMX peJIbeclDHblX CTpyKTypaX M3 N CjDOpM, MflM 

o6"beAMHeHHoe MHO>KecTBO npocTpaHCTBeHHbix 
nacTOT fR, ncnorib3yeMbix Ana penbecf)Hbix 
CTpyKTyp, T.e. npocTpaHCTBeHHyio nacTOTy 
f B ^nruf R Arm m= 1, 2, 3...; m nBnneTcn 
nopyiAKOM AncjDpaKUMOHHoro scjxfceKTa. Ecnn 
AncjDparnpoBaBLUUM CBeTOBOM nynoK k-ro 
nop^AKa AUCppaKL^nn A^TeKTMpyeTcn b 

CHMTblBaK)LU,eM yCTpOMCTBe, TO Bbi6op 

npocTpaHCTBeHHOM MacTOTbi f B , KpoMe Toro, 
orpaHMHUBaeTca, nocKoribKy npaBMJio 
MCKnioHeHMfl k •f B ^m.fR Ann m= 1, 2, 3... v\ 
k=1, 2... TaioKe aoji>kho npMMeHnTbcn Ann k-ro 
nop^AKa AUcjDpaKi^nn. npocTpaHCTBeHHbie 
MacTOTbi f B m fR HaxoAflTCfi b Anana3QHe ot 0 ao 
3500 nnHUM/MM, T.e. ot nnocKoro sepKana ao 
CTpyKTyp penieTKM, KOTopbie mo>kho 
ccf)opMnpoBaTb b nnacTMHecKOM MaTepnane 
naMMHaTa 20. 

Bo3mo>kho, KpoMe Toro, o6ecneHMTb 
BbiAeneHHbie npocTpaHCTBeHHbie nacTOTbi 
f B h f R OTAenbHbiMM a3HMyTaribHbiMH 
oonacTnMM 9 B , cp R Ann AHc|DP aK| 4 WOHHb|X 
CTpyKTyp noBepxHOCTHbix aneMeHTOB 1 1 v\ 
peribecjoHbix CTpyKTyp N cjDopM. 

B CHMTblBafOLHeM ycTpowcTBe MCTOHHUK 
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CBeTa 22 co3AaeT MOHOxpoMaTunecKUM 
CBeTOBOM nynoK 23 3aAaHHOM AnnHbi 
BoriHbi x M3 MHcj^paKpacHoro HJ1M BHAH^oro 
Anana3QHa cneKTpa srieKTpoMarHMTHbix bojih. 
CBeTOBOM nynoK 23, KOTopbiM naAaeT Ha 
noBepxHOCTHyfo CTpyKTypy 1 , A^cjDparwpyeT Ha 
6onbLUOM HMcrie nacTew noBepxHOCTM 14 
(c)DMrypa 2), 15 (c|DMrypa 2), 16 (cjDnrypa 2), 18 
(cjDMrypa 2) c AncjDpaKL^noHHbiMM CTpyKTypaMM 
npocTpaHCTBeHHOM nacTOTbi fe; b gtom npniwepe 
Ha nepBOM nopnAKe AncjDpaKUUM (m=1). 

Ha cjDnrype 3 CTperiKa 24 onpeAenneT 
HanpaBneHne CBeTOBoro ny-iKa c AnnHofi BoriHbi 
M3nyHeHnn KOTopbiM A^0parnpyeT Ha 

AncjDpaKi^MOHHbix CTpyKTypax. fluqbpaKi^MOHHbie 
CTpyKTypbi nacTeM noBepxHOCTM 14, 15, 16, 18 
MoryT OTJinnaTbCfi a3HMyTOM cp(0°<cp<360°) m 
npocjDnneM p,\AdppaKL\\ACM\-\oi?i CTpyKTypbi 

(npOC|DMnb CMMMeTpUHHOM \A aCHMMeTpUHHOM 

peiueTKH, GHHycoMAaribHbiM, npnMoyroribHbM, 

TpeyronbHbiM n nnnoo6pa3Hbm npocjDmib c 

(f g)" <2>m\ hjim (fB)>3«x). CBeTOBOM ny^OK, 

AncjDparMpoBaBLLiMCi Ha nacTnx noBepxHOCTM 14, 
15, 16, 18 c oahum m TeM >Ke 
a3HMyTOM 9 Anc(DP aK 4 M0HH0 ^ CTpyKTypbi, 

OTKJIOHneTCn CUMMeTpMHHO no OTHOLUeHUfO K 

naAaiomeMy CBeTOBOMy nyMKy 23 m nonaAaeT Ha 

C|DOTOA@TeKTOpbl 25, 26. naAaiOLAMCl CBeTOBOM 

nynoK 23 n ABa <$OTOAeTeKTopa 25, 26, 
pacnonoKeHHbie CMMMeTpuHHO no OTHOLueHMfo k 
naAafOL^eMy CBeTOBOMy nyHKy 23, onpeAennioT 
AncjDpaKU.MOHHyfo nnocKOCTb 100 c 
a3HMyTOM e nacTew noBepxHOCTM 14, 15, 16, 
18, KOTopbie A^TeKTupyioTcn, KOTopan b to >Ke 
Bpeivin nBnneTcn nnocKocTbHD nepTexa Ha 
c|DMrype 3. 

Peribeo>Hbie CTpyKTypbi H3 N c]DopM HMeioT 
Apyrne npocTpaHCTBeHHbie nacTOTbi n Ann 
Ka>KAOM cjDopMbi ApyroM a3MMyT, TaK MTO 
naAaioiAUM CBeTOBOM nynoK 23, KOTopbiM 
AMqbparMpoBari Ha N cjDopMax, OTKfioHneTcn noA 
ApyrnMM yrnaMU T, e, KOTopbie orpaHMHUBaioTcn 
KOHnnecKMMH noBepxHOCTnMH, m He AOCTuraeT 
cjDOTOAeTeKTopoB 25, 26. 3tm KOHMHecKMe 
noBepxHOCTH MMeioT b KanecTBe o6LAeCi ocm 
HanpaBJieHne HyneBoro nop^AKa Anc|DP aKL 4 M n; Ha 
cjDMrype 3 3Ta ocb aHTunapanrieribHa no 
OTHOLueHMio k naASKDiAeMy CBeTOBOMy nyHKy 23. 

YCTpOMCTBO CHMTblBaHUn ynOMflHyTOM BblLUe 

3asqBKH LilBeMuapnn 1397/97 Ann Toro >Ke caMoro 
a3MMyTa e(0°<e<180°) AHcj3paKi4MOHHOM 
nnocKOCTH 100, c KOTopofi CBn3aHa nacTH^Han 
CTpyKTypa, MoxeT OTnunaTb, no KpaMHePi Mepe, 
Tpn cocTonHun AUc^parnpoBaBLuero CBeTOBoro 
nyHKa, 6onee KOHKpeTHO - An^parnpoBaBLuero 
Ha CMMMeTpMHHOM peiueTKe hum Ha oahoh H3 
AByx acHMMeTpMHHbix penieTOK c 
a3HMyTaMH 9 h 9+I8O 0 . Ecjih, HanpoTMB, 
nacTMHHan CTpyKTypa MMeeT nornoLi^aioLAee mjim 
paccenBaioLu.ee cbomctbo mjim ecriM OHa 
npeACTaBiineT co6om nnocKoe 3epKario, sto 
BKnioHaeT AonoriHMTenbHoe cocTonHne, KOTopoe 

MOKBT 6blTb A©TeKTMpOBaHO CHMTblBaiOLAMM 

ycTpoMCTBOM, "HeAMcjDpaKU.MOHHan CTpyKTypa". 
GooTBeTCTBeHHO noBepxHOCTHbie CTpyKTypbi 14, 

15, 16, 18 C OAHMMM M TeMM >Ke HaCTMHHbIMM 

CTpyKTypaMM onpeAennioT, no KpaMHeM Mepe, 
HeTbipe cocTonHMn. Ecjim, HanpMMep, 
nOBepXHOCTHblM arieMeHT 1 1 COAep>KMT nacTM 
noBepxHOCTM 14, 15 c AByMn pa3JiMHHbiMki 
npocTpaHCTBeHHbiMM CTpyKTypaMM "a", "b" 
(cf)Mrypbi 2a, 2d), MO>KeT 6biTb npeACTaBJieHO 16 

pa3J1MHHblX COCTOnHMM C nOMOLU,blO 



CM 

o 

CM 
CO 
CM 
CO 
0> 



CO 

co 
ro 
w 
ro 

O 



noBepxHOCTHoro sneivieHTa 1 1 , KOTopbiM cny>KHT 
b KanecTBe HHcjDopMai4MOHi-ioro aneivieHTa. 

Hy>KHO Ao6aBHTb, hto b stom cnynae Asa 
cooTBeTCTByjOLL^nx ctpoTOAeTeKTopa 25, 26 
pacnonoxeHbi b CHMTbiBafomeM ycTpoficTBe b 
AByx A^cjDpaKi^MOHHbix nnocKOCTax 100, 

COOTBGTCTByKULI^MX napaMeTpaM AByX HaCTMHHblX 

CTpyKTyp "a" n "b". C noMOLUbfo 

MHCfjOpMai^HOHHblX SJieMeHTOB MAeHTUHHOCTb 

noBepxHOCTHOM CTpyKTypbi 1 AOKyivieHTa 2 
MO>KeT 6biTb 3aKOAnpoBaHa m h3as>kho 
AeTeKTupoBaHa CHUTbiBahDinnM ycTpoRcTBOM. 
Ecnn b noBepxHOCTHOM arieMeHTe 11 HMeeTca 
p*A pa3fiMHHbix HacTUHHbix CTpyKTyp, KOTOpbie 
ncnonb3yK3TCfi b nacTax noBepxHOCTM 14, 15, 
16, 18 m KOTopbie cooTBeTCTBeHHO onpeAeriflioT 
Z coctoahmCi, noBepxHOCTHbiPi sjigmght 1 1 (KaK 

MHCtpopMaLJ.WOHHbIM SJISMSHT 29) MMSeT E 

pa3fiMMHbix coctoahmm, rAe E=Z T . Ecjim 
nepnoAMMecKaa CTpyKTypa noBepxHOCTM 12 
(crpMrypa 1) mjim 13 (cjDnrypa 1) BKnioHaeT 
MHO>KeCTBO nOBepXHOCTHblX sneivieHTOB 1 1 , 
HanpMMep b KOTiMHecTBe F, to E f pa3nnMHbix 

COCTOflHMM HHC(DOpMai4l/M MOiyT TGOpGTUHGCKH 

Mcnorib30BaTbCfl Ana onTunecKoro 
aBTOMaTMHecKH CHUTbiBaeivioro KOAnpoBaHnsi 
noBepxHocTHoii cTpyicrypbi 1 . 

CBeT, npuHMMaeiwibiCi cjDOTOAeTeKTopaMM 25, 
26, 3aBMCHT, b nacTHOCTM, ot noriHOM" njiomaAM 
noBepxHOCTM nacTePi noBepxHOCTM 14 m 15 
cooTBeTCTBeHHO m TaK A^-nee c tom xe cbmo\a 
MacTHMHOM CTpyKTypow BHyTpn noBepxHOCTHoro 
aneivieHTa 1 1 . B npniviepe, KOTopbiM noKa3aH Ha 
cjDnrype 2d, pa3Mep noBepxHOCTHoro sneMeHTa 
11 c AsyMfl HacTMHHbiMM CTpyKTypaivin 
cocTaBJiyieT 0,5 mm b LunpuHy n 1 ,2 mm b BbicoTy 
m normal nnoLAaAb noBepxHOCTM k3>kaom 

HaCTMHHOM CTpyKTypbi COCTaBJlfleT 0,30 MM 2 

HacTHHHafl CTpyKTypa pa3AenflJiacb b TepMMHax 

BblCOTbl Ha HaCTH nOBepXHOCTM 14, 15 BblCOTOM 

50 mkm. 3to A^Bano 12 HacTefi noBepxHOCTH 14 
c nacTi/NHofi CTpyKTypoPi "a" n paBHoe 
KonnnecTBO nacreM noBepxHOCTM 15 c 
MacTH^HOM CTpyKTypoM "b". npenMyu^ecTBO 
3Toro pa3Meu4eHMfl ne>KMT b cjsaKTMHecKOM 

HeB03MO>KHOCTM MGXaHI/NGCKOTO pa3AGJ1GHHfl 

nacTGM noBepxHOCTM 14 h 15 n, cneflOBaTeribHO, 
3au4MTe noBepxHOCTHoro GJieMeHTa 1 1 ot c6opKM 
ero b hobom KOHcfjurypai^MM v\z 6htob c 

M3MeHGHHblM qbaJlbCHqbUL^ pOBaHHbIM 

coAep>KaHweM. 

KaK mo>kho BHA eTb M3 cjowrypbi 3, 
npocTpaHCTBGHHaa nacTOTa f B , ncnorib3yGMafi b 
nacTUHHOM CTpyKType, KOTopaa othocmtca k 

npOCTpaHCTBGHHbIM HaCTOTaM f R pGTIbGCjOHblX 

CTpyKTyp, a^i^ KOTopbix ncnonb3yGTCfl 

AHCf)paKL\M^ CBGT3, HMGGT, IIO KpaMHGM MGpG, 
MMHMMaJlbHblM 1/lHTGpBan npOCTpaHCTBGHHblX 
MaCTOT A f, npGACTaBTIflGMblCl CTpGJIKOM 24 B 

sasope Me>KAy AByMJR onpeAermiOLLJ.MMM 

KOHMHGCKMMM nOBGpXHOCTflMH RByX AHana30HOB 

yrnoB l~, e. flnfl thiiuhhom npocTpaHCTBGHHOM 
nacTOTbi f B m fR Me>KAy 500 m 1000 jimhmm/mm 
MHTepBan npocTpaHCTBeHHbix nacTOT A f 

npn6nH3HTGflbHO COCTaBJISGT Af = 20-100 

tiuhmCi/mm. 

Ecnn AOKyMGHT 2 npGACTaBnaGT co6oi?i 
TOHKyfo 6yMary, HanpuMGp KaK b cnyMaG 
6aHKHOT, naMMHaT 20 cnGAyoT 3a lUGpoxoBaTofi 
noBepxHOCTbio 6yMarn, KOTopa^i nacTO TaioKe 
MHeTCfl. CBeTOBOM nynoK 23 noKanbHO GoribLue 
He naAaeT nepneHflUKyjisqpHO Ha noBepxHOCTHyfc 
CTpyKTypy 1 , \a HanpaBJieHMe CTpenKM 24 
OTKnoHfleTCfl ot CTaHAapTHoro HanpaBneHMfl mjim 
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HanpaBJiGHHfl MniueHU n nynoK 6onbiue He 
MO>KeT AOCTuraTb 0>OTOAeTeKTopoB 25 nnn 26. 
flnfl Toro, HTo6bi KOMneHcupoBaTb otm oc^cjDeKTbi, 
npocTpaHCTBeHHa?i MacTOTa f B AncjDpaKi^noHHoCi 
CTpyKTypbi BHyTpn nacTH noBepxHoc™ 14, 15, 

16 MJ1M 18, COOTBeTCTBeHHO, HMeeT QCjDCjDeKT 

MOAyn^i^nM, T.e. npocTpaHCTBeHHaa nacTOTa 

f B He HMGGT COGCTBGHHOrO 3HaHGHHfl , HO 

H3MeHfleTCfl BHyTpn y3Koro Awana30Ha BerikiHMH 
HenpepbiBHO mjim no niaraM, HanpMMep, Me>KAy 

500 J1MHMW/MM H 520 JIMHUM/MM C HOMMHaJIbHOM 

H3CTOTOM fe=510 jiuhhm/mm. flucjDparMpoBaBLUMM 
CBeTOBOM nynoK Goribixie He ABTifleTCfl 
napannenbHbiM, a flBnaeTca cnerKa 
pacxoA^mMMca, KaK noKa3aHO c noMombio 
3aTGHGHHOM oSfiacTH 27. nocKoribKy 
AMcjDparMpoBaBLUnw CBeT, npuHUMaeMbiM 
cjDOTOAeTeKTopaMM 25, 26, HaAe>KHO nponcxoA^T 

\A3 HaCTUHHblX CTpyKTyp, npaBHJlO MCKJIIOHeHUn 

k •f B ^m.fR ao-TI>kho npuMeHfiTbcn b otholughmm 
bcgx npocTpaHCTBGHHbix HacTOT f B A^ana30Ha 
MOAy-nfli^MM (LunpuHbi nonocbi nacTOT). 

<t>nrypa 4 noKa3biBaGT BapnaHT pGannsai^MM 
JIMHeMHOM nepnoA^HGCKOM CTpyKTypbi 

noBepxHOCTM nnn KOHcjDMrypai^MH 12. B npuMepe 
jiMHeMHaa nepMOAMHecKaa CTpyKTypa 
noBepxHOCTH mtih KOHc|DMrypaL4Hfl 12 SBJifleTCfl 
nocrieAOBaTeribHOCTbfo H noBepxHOCTHbix 
sneMeHTOB 1 1 , KOTopbie pacnonarafOTCjq 
nocjieAOBaTenbHO b p^A- Ohh BKJihDHaKJT 
pacnonoKeHMG, min^cTpupoBaHHOG Ha cjDnrypG 
2d, nacTGM noBepxHOCTM 14, 15 nnn 
pacnonoKGHUG, KOTopoe noBepHyTO Ha 
90 0 (no3.5). napaMeTpbi HacTMHHbix CTpyKTyp 
ot a ao e, KOTopbie ncnoTib3yfOTcn Ha c|DMrypG 4, 

npMBGAGHbl B TaGflML^G 1. MaCTMHHbIG CTpyKTypbi 
"a" M "C" pacnpGAGJIfllOT IIOBGpXHOCTHblG 

aneMeHTbi 1 1 Tuna Knaccuc^MKai^nn b neTHbix m 
HeneTHbix no3ni4n^x. MacTMHHbie CTpyKTypbi "d" 
n "e" npeACTaBfi^fOT HHc(3opMai4nio "nornHecKM^i 
0" m "nornHecKafi 1". HAeHTHcf)HKai4i/m 
3fieMeHTOB noBepxHOCTM 1 1 C nOMOLUbK) MX 
no3ni4MM b nepnoAHHecKow CTpyKType 
noBepxHOCTH mjim KOHcjonrypai^MM 12 mmggt 

npGMMyLUGCTBO, COCTOflLUGG B TOM, HTO no 

cyuu.GCTBy npGAOTBpamaGTCfl noAAeriKa 
MHcjDopMaUjMM, coAep^aLnePicn b nepwoAMHecKOM 
CTpyKType noBepxHOCTM mjim KOHCpMrypai^MM 12, 
KOTopaa MOKeT ocyu4ecTBJinTbCfl 3a cneT 
cpe3aHMiR nepMOAnnecKOM CTpyKTypbi 
noBepxHOCTM mjim KOHcjDMrypaUjMM 12 m ee 
nepeMOHTupoBKM. 

riepMOAMHGCKa?i CTpyKTypa noBGpxHOCTM mjim 

KOHCjDMrypai^Mfl AOJl>KHbl OnTMHGCKM 

CKaHMpOBaTbCfl C nOMOLU,bK) CHMTblBatOU4GrO 
yCTpOMCTBa, KOTOpoe CHMTblBaeT 

nocneAOBaTejibHO, no Mepe Toro, KaK 
HHcjDopMaun^ pa3MemaeTCjq Ha MecTe, 3HaneHne 
noBepxHOCTHoro sneMeHTa 11, T.e. b nojio>KeHnn 

no OTHOLUeHMK) K CTapTOBOMy CMMBOJiy (no3. 

H=1). CHMTbiBaioLAee ycTpoMCTBO Ha qburype 3 

TpeGyeT TOJlbKO OAHOM AHCppaKLJMOHHOM 

nnocKOCTM 100, Ha kotopom pacnojiaraioTCfl abg 
napbi dpoTOAGTGKTopoB 25, 26 cmmmgtpmhho no 
OTHOLUGHMK3 k naAahoii^GMy CBeTOBOMy nyHKy 23. 
CBeTOBOM nynoK, KOTopbiM An4>parnpyeT Ha AByx 
nacTMHHbix CTpyKTypax c npocTpaHCTBeHHbiMM 
nacTOTaMM 600 jimhmm/mm m 1000 jimhmm/mm, 
pa3AejmeT nojiynpocTpaHCTBO, CBo6oAHoe Ana 
AMcfiparMpoBaBUjero CBeTa M3 N ctpopM, Ha TpM 
o6nacTM, a He Ha ABe, KaK noKa3aHO. 

flaAafouj.MM CBeTOBOM nynoK 23 TaK 
MCKa>KaeTC?i KonjiMMaTopoM (EP-A 360969), hto, 
KaK noKa3aHO Ha qbMrype 4, cf)opMMpyGTC5q Ha 
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noBepxHOCTHOM aneivieHTe 1 1 , HanpMMep 
ocBem,aeMOM" noBepxHOCTM 28, pa3Mep kotopom 
Bflorib nepnoAMHecKOM CTpyKTypbi noBepxHOCTH 
mjim KOHcjDMrypaiJ.MM 12 cocTaBrmeT, no KpaCiHeM 
Mepe, 50% ot LunpuHbi noBepxHOCTHoro 
aneivieHTa 1 1 . Arm u,eneM" cm MTbi Bam/in 
naflaK3Li^ni?i cbgtobom nynoK 23 npoxoflMT BAOJib 
nnHefiHOki nepnoflnnecKOM CTpyKTypbi mjim 
KOHC^nrypai^nM 12 TaKMM o6pa30M, hto oamh 
noBepxHOCTHbiM oneivieHT 11 CHMTbiBaeTCfl 3a 
flpyrnM. HananbHbiM cmmboji no3BormeT 
ocyLi^ecTBfiflTb neTKoe oobeAHHeHMe 

MHCjDOpMaLlMOHHblX STieMeHTOB 29 B 

nepnoflnnecKyKD CTpyKTypy noBepxHoc™ nnn 
KOHcf)nrypai4MK3 12. JlMHeMHaa nepnoflUMecKa^ 
CTpyKTypa noBepxHOCTH mjim KOHcfwrypaLiMfl 12 b 

3TOM npHMepe COflep>KHT MHCjDOpMaLlMlO 

"HaHano/010... 11". Kpoivie Toro, nosMLiMfl H 
MO>KeT 6biTb b qbopMe CMMBona ocTaHOBKM, r^e 
HacTUHHbie CTpyKTypbi "b" n "c" neTKO noAafOT 
curHan CMMBona ocTaHOBKH Ha ycTpoficTBO 

CHUTblBaHUfl. 

KoMnaKTHa?i nepnoflnnecKafi CTpyKTypa 

BTOpOM nOBepXHOCTM MJIM KOHCjDMrypaLJ.Mfl 13 

(cjDMrypa 1) noKa3aHa c noMombio npwviepa Ha 
a>nrype 5. riepnoAHHecKajR CTpyKTypa 
noBepxHOCTM hum KOHCpMrypai^Ma 13 3Aecb 
cocTaBJieHa M3 LuecTM aneivieHTOB noBepxHOCTH 
(cjDMrypa 2d), KOTopbie pa3AermfOTC?i 3a cneT 
pacnojioweHMH nacTeM noBepxHOCTM 14 (cjDMrypa 
2d), 15 (cjoMrypa 2d), rAe n^Tb nacTMHHbix 
CTpyKTyp oobeAHHflhDTCfl b noBepxHOCTHbie 
sneMeHTbi 1 1 An 51 nonyneHMa {a, b}, {a, c), 
{a, e}, { b, e} m {c, d}. Ka>KAafl HacTMHHaa 
CTpyKTypa ycTaHaBTiMBaeT, no KpafiHeM Mepe, 
oaho M3 neTbipex coctohhmm. Ecjim bca 
nepMOA^HecKaa CTpyKTypa noBepxHOCTH mjim 
KOHcj3nrypai4Hfl 13 ocBemaeTCfl OAHOBpeiweHHO, 

CHHTblBafOLHee yCTpOMCTBO c Tpeivm 

AHcjDpaKi^MOHHbiMM njiocKOCTAMM 100 (c|DMrypa 3) 
m c n^TbHD napaMM cfcoTOAeTeKTopoB 25 (cfcMrypa 
3), 26 (cjDMrypa 3) f\QTe kt m py e t cocTOAHMe, 
KOTopoe 3aAaeTC5q Bbi6paHHbiMH nacTHHHbiMn 
CTpy KTypaMM , M3 4 5 =1024 coctoahmm. TaoriMLja 
2 coAep>KMT napaiweTpbi Arm 3aAaHHoro 
cocTOAHMfl, npMBefleHHbie b KanecTBe npniviepa. 

Be3 OTCTynneHna ot hash, 
cooTBeTCTByroLL^eM M3o6peTeHHK), rpacf)MHecKne 
TiHHeCiHbie arieMeHTbi 31, 32 N dpopM MoryT 
npoxoAHTb nepe3 noBepxHOCTb noBepxHOCTHbix 
sneivieHTOB 1 1 m pa3AeriflTb mx Ha ABa MeHbLUHX 
aneivieHTa 33 m 34. 06"beAMHeHMe c noMom,bio 
noBepxHOCTHoro sneMeHTa 1 1 onpeAermeTca c 
noMoiubKD pacnono>KeHMfl nacTMHHbix CTpyKTyp. 
rpaHMHa^Me Apyr c APyroM noBepxHOCTHbie 
sneivieHTbi TaioKe MoryT 6biTb OTAeneHbi Apyr ot 
Apyra b npocTpaHCTBe c noMOLu,bto 
He3anonHeHHOM nonocbi 35. TaKHe nnHeMHbie 
sneivieHTbi 31 ,32 b ochobhom ABjmioTCfl 

SKCTpeMaJlbHO y3KHMH (TMnMHHO Me>KAy 30 H 100 

mkm) h, cneAOBaTenbHO, He MHTepcfrepMpyioT 
npH onepau,MM CHMTbiBaHMfl 3JieMeHTOB 
noBepxHOCTH 1 1 MfiM, KaK noKa3biBaeT cjDnrypa 1 , 
nepwoAMHecKHX CTpyKTyp noBepxHOCTH mjih 
KOHcjDnrypau.MM 12, 13. 

BMecTO npocTbix nonoc b cjDopivie Konbi^a 
mtih nonocbi noAnwHHoe H3o6pa>KeHne 36, 
cocTOflLi^ee M3 cmmbojiob b KoriMHecTBe a, 
TaioKe MO>KeT 6biTb npeHMyLuecTBeHHO Bbi6paHO 
Ana nacTefi noBepxHOCTM 14, 15, 16, 17, 18, 
KaK noKa3aHO Ha cjDwrype 6. CwMBonbi b 
KOJinnecTBe oc noAnHHHoro M3o6pa>KeHMfl 36 
MoryT MMeTb, Hanpmviep, nacTMHHyK) CTpyKTypy 

"a", H OCHOBa CMMBOJ10B MO>KeT HMeTb 

HacTHHHyto CTpyKTypy "b". B ApyroM BapwaHTe 
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peann3ai4nn coceAHHe H3o6pa>KeHMiR 36 m mx 
ocHOBa pa3AeriflK3TC5R nacTbHD noBepxHOCTH 16c 
TpeTbeM HacTMHHoCi CTpyKTypoM "c". TaKHe 
noAHMHHbie M3o6pa>KeHH?i 36 c BbicoTofi d<0,3 

MM M MX MCnOTlb30BaHMe OnHCblBaK3TC?l B EP-A 

330738. 

Han6oriee Ba>KHbie npeHMyu^ecTBa 

KOAHpOBaHMfl, M3J10>KeHHOrO C nOMOLAbfO 

nepHOAnnecKOM CTpyKTypbi noBepxHOCTM mjim 
KOHcjDMrypau.HM 12, 13 mjim OTAeribHoro 
noBepxHOCTHoro 3neMeHTa 1 1 , cneAytomwe: 

- i^apanMHbi, rp^3b, TpemMHbi noBepxHOCTM m 
TaK A^-nee noHTM He3aMeTHbi, nocKonbKy 
Hecyu^Me MHcjDopMai4Mio nacTMHHbie CTpyKTypbi, 

6e3 HailMHMfl BMAMMOrO B03AeMCTBM5R, 

pacnpeAeneHbi no BceMy OTHOCMTenbHO 
6onbUJOMy noBepxHOCTHOMy sneMeHTy 11; 

- MHCfcopMaLJMfl KOAMpyeTC^ MCKTIKOHMTenbHO c 
3aAaHHblMM npOCTpaHCTBeHHblMM HaCTOTaMM 
f B T3KMM 06pa30M, HTO He/lOBeK, CHMTblBaKDI_HMM 
MHQbopMai4MK), MO>KeT JierKO CHMTblBaTb 
MHCjDOpMai4MK) ASI>Ke M3 nOBepXHOCTHOM 

CTpyKTypbi 1 ; 

- oojibLUMe AonycTMMbie OTKnoHeHMfi no 

OTHOLUeHMHD K OLLIM^KaM OpMeHTai^MM 

nOBepXHOCTHOM CTpyKTypbi 1 , no OTHOLUeHMKJ K 
CHMTblBaHDLL^eMy ycTpoPicTBy. 

(Dopwiyna M3o6peTeHMsq: 

1 . OnTMKO-AMqbpaKL^MOHHblM 3aLL^MTHblM 

sneMeHT c noBepxHOCTHOM CTpyKTypoM c N 
BM3yaxibHO pacno3HaBaeMbiMM cjDopMaMM , 
coAepxaLAMM nacTM nriomaAM noBepxHOCTM mjim 
ApyrMX rpaa>MHecKMX sneMeHTOB c no MeHbLueM 
Mepe MMKpOCKOnMHeCKM tohkmmm peribea>HbiMM 

CTpyKTypaMM, MMeK)U4MMM 3C(DC|DeKT OnTMHeCKOM 

AMobpaKi^MM, nnocKMe 3epKanbHbie noBepxHOCTM 
mjim nomoiiJ.aioLiJ.Me m/mtim pacceMBaioLLJ.Me 
CTpyKTypbi, onTMHecKaa ocjocjDe kt m b h oct b 
KOTopbix onpeAenaeTca OTpa>KaK)m I MM onoeM Ha 
peribeape noBepxHOCTHOM CTpyKTypbi m KOTopbie 
LUTaMnyioTCfi b naMMHaTe M3 nnacTMKa, m npM 
3tom N qbopM BMecTe MMetoT no MeHbLueM Mepe 

OAMH He3aBMCMMblM nOBepXHOCTHblM 3/ieMeHT, 

kotopum pa3AerifieTCfl Ha pyiA nacTePi 
noBepxHOCTM paBHoro pa3Mepa m npM 3tom 
Ka>KAafi M3 nacTeM noBepxHOCTM 3aHMMaeTcs 
nacTMHHOM CTpyKTypoM, KOTopafl npeACTaBJineT 
co6om MMKpocKonMHecKM TOHKyio pejibecjDHyK) 
CTpyKTypy mjim CTpyKTypy c nornom.aiom.MMM mjim 

paCCeMBaiOLLJjMMM CBOMCTB3MM MJIM nJIOCKOe 
3epKariO, npM 3TOM MMKpOCKOnMHeCKM TOHKMe 

pejibecfcHbie CTpyKTypbi nacTMHHbix CTpyKTyp 
OTJiMHaKOTCjR no MeHbiueM Mepe OAHMM M3 
napaMeTpoB peiueTKM, npocjDMiieM, a3MMyTOM m 

npOCTpaHCTBeHHOM HaCTOTOM, OTJIMHaHDLLJ.MMCa 

TeM, hto yKa3aHHbiM noBepxHocTHbiM sneMeHT 
TaK pa3AenfleTC^ Ha u,MKJiMHecKM M3MeH5q[OLnyio 
nocjieAOBaTeribHOCTb nacTeM noBepxHOCTM , 
MMeioLAMe no MeHbiueM Mepe 

MeHbLUMM, HeM 0,4 MM, HTO 

nacTeM noBepxHOCTM, 
CTpyKTypMpoBaHbi 3aAaHHbiM 

KOTOpbie He 3aBMC51T OT N Cf)OpM, He MO>KeT 6blTb 

BocnpMHflTO HeBoopy>KeHHbiM rna30M, m TeM, hto 
npocTpaHCTBeHHbie nacTOTbi f B Ka>KAOM 
nacTMHHOM CTpyKTypbi, coAep>KauieM 

MMKpOCKOnMHeCKM TOHKyHD AH4 ) P aKI 4H OHH y 10 

CTpyKTypy, OTJiMHaioTCfi ot npocTpaHCTBeHHbix 
nacTOT f R penbecjDHbix CTpyKTyp nacTeM 
njioLU,aAM noBepxHOCTM, Ha KOTopbix npoMcxoAMT 
AMqbpaKU,Mfi CBeTa Ha no MeHbLueM Mepe 

MMHMMaJlbHblM MHTepBafl npOCTpaHCTBeHHOM 
HaCTOTbl + Af BeJIMHMHOM, npMMepHO paBHOM OT 

20 flo 100 timhmm/mm. 



oamh pa3Mep, 
pacnono>KeHMe 

KOTOpbie 
06pa30M M 
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2. 3au4HTHbM sneivieHT no n. 1, 

OTJIMHaHDLL^MMCfl TeiVl, HTO K8l>KflblM 

noBepxHOCTHbiM aneivieHT pa3AermeTC* Ha p*A 
noBepxHOCTHbix nacTew noBepxHOCTM b c£opMe 
nuKceneCi hjim b qbopMe nonocbi, npn gtom 
Ka>KAafl nacTb noBepxHOCTM 3aHMMaeTca oahom 
M3 no MeHbi_ueL?i Mepe AByx pa3JiMHHbix 
HaCTUHHblX cTpyKryp. 

3. 3aLi^HTHblPl 3J1BM6HT no OflHOMy M3 n. 1 
MJ1M 2, OTJIMHaHDLHHMCfl TeiVl, HTO 

npocTpaHCTBeHHaa nacTOTa f b no MeHbLLieM 
Mepe oahom nacTUHHOM CTpyKTypbi 
MOAyJinpyeTcn n n3MeH^eTcn b 3aAaHHOM 
nonoce nacTOT HenpepbiBHO nni/i noujaroBO. 

4. 3au4MTHbiM 3JieMeHT no OAHOMy H3 nn. 1-3, 

OTJ1MHaK)LI4HMCfl TeM, HTO MMKpOCKOnMHeCKM 

TOHKne AncpP aKI 4 MOHHbie CTpyKTypbi nacTeCi 

nOBepXHOCTM B nOBepXHOCTHOM aneMeHTe 

MMeHDT no MeHbLLiefi Mepe OAHy 
npocTpaHCTBeHHyHD nacTOTy f B n 
MUKpocKonnnecKM TOHKne penbecfcHbie 
CTpyKTypbi H3 N BM3yanbHO pacno3HaBaeMbix 
cpopM, MMetoLi^Me scpcjDeKT onTunecKoCi 
AncjDpaKi^MH, MMeraT npocTpaHCTBeHHbie nacTOTbi 
f^, rAe Heu,enoe MHO>KecTBO npocTpaHCTBeHHOM 
nacTOTbi f B npeACTaBfiaeT co6om i^enoe 

MHOKeCTBO M3 OAHOM H3 npOCTpaHCTBeHHblX 
HaCTOT f R . 

5. 3aLHMTHbiM aneMeHT no OAHOMy H3 nn. 1-4, 

OTJIMHaiOLL^HMCfl TeM, HTO nOBepXHOCTHbie 
3JieMeHTbl ABJlfllOTCfl MHCpOpMaUMOHHbIMM 

oneMeHTaMM, npn stom ABe pa3nnHHbie 
nacTMHHbie CTpyKTypbi 3aHMMaioT nacTH 
noBepxHOCTM Ka>KAoro noBepxHOCTHoro 
aneMeHTa, ABe nacTMHHbie CTpyKTypbi 
noBepxHOCTHoro aneMeHTa 5\Bnn\OTcn 
BbiSpaHHbiMM M3 rpynnbi H3 n^TM pa3nnHHbix 

HaCTUHHblX CTpyKTyp M npH 3TOM MHOKeCTBO 

noBepxHOCTHbix sneMeHTOB npeACTaBrmioT 

OnTMHeCKHW aBTOMaTHHeCKM CHUTbl BaeMbIM KOA- 

6. 3au4HTHbiM sneMeHT no n. 5, 

OTJIMHaiOLUHMCfl TeM, HTO nOBepXHOCTHbie 

aneMeHTbi pacnonaraioTCfl Ha paccTOfiHUM APyr 
ot Apyra n pacnpeAen^NDTCfl BHyTpn N 
BH3yaribHO pacno3HaBaeMbix cjsopM. 

7. 3aLAMTHbM aneMeHT no n. 5, 

OTJIL/IHaiOLUHMCfl TeM, HTO nOBepXHOCTHbie 

sneMeHTbi MMeiOT OAHHaKOBbiM pa3Mep n 
pacnonaraioTca b JiMHeMHOM nepnoAnnecKOM 
CTpyKType noBepxHOCTH b cpopMe nonoc, 
MMefOLAePi LunpwHy noBepxHOCTHoro 3-neMeHTa. 

8. 3au4HTHbiM 3/ieMeHT no n. 7, 
OTJiMHaHDLAMMCfl TeM, hto nepMOAHHecKaa 
CTpyKTypa noBepxHOCTM qbopMMpyeTCfl c 
noMOLAbto nocneAOBaTenbHOCTM noBepxHOCTHbix 
sneMeHTOB n npn stom OAHa M3 AByx nacTUHHbix 
CTpyKTyp Ka>KAoro noBepxHOCTHoro sneMeHTa 
onpeAenaeT nonoKeHne noBepxHOCTHoro 
aneMeHTa b nepMOAMHecKOM CTpyKType 
noBepxHOCTM m Apyrafi M3 AByx nacTkiHHbix 
CTpyKTyp onpeAen^eT 6ht norMHecKOM 
MHcfcopMau.MM, norMHecKUM "0" nnn nornHecKyto 
"1". 

9. 3au4HTHbi£i sneMeHT no n. 5, 

OTJIMHaHDLL^MMCfl TeM, HTO nOBepXHOCTHbie 

aneMeHTbi cjDopMwpyioT no MeHbLueM Mepe OAHy 
KOMnaKTHyio nepnoAHHecKyio CTpyKTypy 
noBepxHOCTM b N BM3yaribHO pacno3HasaeMoi?i 
qbopMe n HMeeT qtiopMy KBaApaTa nnn moDoCi 
Apyrofi o6nacTM c npon3BonbHoi?i qbopMow 
rpaHni^bi. 

10. 3amnTHbiM sneMeHT no OAHOMy H3 nn. 
1-9, OTfiMHaioLAMMCfl TeM, hto no MeHbiueM Mepe 
OAHa H3 nacTePi noBepxHOCTM c oahoA M3 
nacTUHHbix CTpyKTyp qtiopMnpyeTCiR B BMAe 
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nwcbMeHHoro M3o6pa>KeHi/m, o6pa30BaHHoro 
6yKBeHHO-i4Mc|DpoBbiMM CMMBOJiaMM c ApyroM 

HaCTMHHOM CTpyKTypOM K3K OCHOBaHHe. 

11. 3aLHMTHbiM GneMeHT no OAHOMy H3 nn. 
1-10, OTfiMHaioLL^HMCfl TeM, hto no MeHbLLieCl 
Mepe oamh M3 rpaqbkiHecKnx oneMeHTOB M3 N 
BM3yanbHO pacno3HaBaeMbix qbopM flBnaeTcn 
rpaqbMHecKUM riMHei?iHbiM sneMeHTOM m 
npoxoAUT nepe3 oamh M3 noBepxHOCTHbix 
aneMeHTOB, pa3AeriflioLL\MM noBepxHOCTHbix 
3-neMem- Ha noAaneMeHTbi. 

12. 3aLAMTHbiPi oneMeHT no OAHOMy H3 nn. 

1-11, OTnUHaHDLAMfiCfl TeM, HTO CJIOMCTbIM 

nnacTHK c noBepxHOCTHOM CTpyKTypoM 9\Bn9\eTC9\ 
CBA3aHHbiM Ha AOKyMeHTe ati?i o6ecneHeHM5i 
ycTaHOBJieHHfl noAnnHHOCTM n ncnorib3yeTCfl 

AT15R MAeHTUCjDMKaU.MH AOKyMeHTa B 

CHMTbiBaioLAeM ycTpowcTBe. 

13. OnTMKO-AUCjDpaKL^MOHHblM 3ai_L|MTHblM 

aneMeHT noBepxHOCTHOM CTpyKTypbi c N 
BM3yanbHO pacno3HaBaeMbiMH cjDopMaMM b bha© 
o6"beMHOM ronorpaMMbi, xpaH^ineMcyi b c|Donbre 
b KanecTBe MUKpocKonnnecKH tohkmx CTpyKTyp, 
HMefou^MX 3c|Dcf)eKT onTunecKOM AH0paKU.nn, npw 

3TOM MMKpOCKOnMHeCKM TOHKMe CTpyKTypbi 
CjDOpMHpyiOTCfl C nOMOLL^bfO JIOKaflbHblX 

H3MeHeHnPi noKa3aTen^ nperoMiieHHa 
MaTepnaria qboribrM c no MeHbLuew Mepe oahhm 

nOBepXHOCTHblM GfieMeHTOM, KOTOpbIM SBJIfleTCfl 

He3aBMCMMbiM ot N BM3yaribHO pacno3HaBaeMbix 

CjDOpM M KOTOpblW MMeeT AHCjDpaKI4MOHHbie 

MMKpocKonMHecKM TOHKMe CTpyKTypbi c no 
MeHbLuefi Mepe oahom npocTpaHCTBeHHoCi 

HaCTOTOM f B , T3KHM 06pa30M, HTO npM 
OCBeLHeHHM A^CjDpaKU.WOHHOM CTpyKTypbi 

He3aBMCMMO ot N BH3yanbHO pacno3HaBaeMbix 
qbopM 0opMnpyeTCfl Manaa o6nacTb yrnoB 

AMqbpaKI^MH, CB?13aHHblX C npOCTpaHCTBeHHOM 

nacTOTOM fe, o Tn una fou^nCicfi TeM , hto 

AMCjDpaKI^MOHHbie MUKpOCKOnMHeCKM TOHKMe 

CTpyKTypbi N BH3yaribHO pacno3HaBaeMbix 
CTpyKTyp, MMeioLi^ne npocTpaHCTBeHHbie 
nacTOTbi f R , KOTopbie OTnnHaioTC?i no CpaBHeHMKD 
c npocTpaHCTBeHHbiMn nacTOTaMM f B Ha no 
MeHbLuePi Mepe MUHMManbHbiM MHTepBan 

npOCTpaHCTBeHHblX HaCTOT BeriMHMHOM 

npn6nn3HTeribHO ot 20 ao 100 jiuhum/mm, npn 
3tom noBepxHOCTHbix GfieMeHT pa3Aen^eTC5R Ha 
nacTi/i noBepxHOCTH paBHoro pa3Mepa m o&beM 
nacTew noBepxHOCTM coAep>KMT b KanecTBe 
nacTUHHbix CTpyKTyp cynepno3ML\Mio no 
MeHbLuetf Mepe AByx MUKpocKonnnecKH tohkhx 
CTpyKTyp, MMefOLU,nx no MeHbuieM Mepe OAHy 
npocTpaHCTBeHHyK) nacTOTy f B m pa3JiMHHbie 
BennHMHbi (p 1(pi a3HMyTa. 

14. 3au4HTHbiti aneMeHT no n. 13, 
OTfiHHaioiAMMCfl TeM, hto npocTpaHCTBeHHbie 

HaCTOTbl f B B MMKpOCKOnMHeCKM TO H KMX 

CTpyKTypax nacTetf noBepxHOCTM He aBJintoTCfl 

L4eriblMM MHO>KeCTBaMH OAHOM M3 

npOCTpaHCTBeHHblX HaCTOT fR M3 N BM3yailbHO 

pacno3HaBaeMbix cfciopM. 

15. 3aiAMTHbiM aneMeHT no OAHOMy M3 n. 13 

MJ1M 14, OTJIUHaiOLUMMC^ TeM, HTO 

nOBepXHOCTHbie arieMeHTbi ^BJi^fOTCfl 

MHCjDOpMaUMOHHbIMM GJieMeHTaMM, npM 3TOM ABe 

pa3fiMHHbie nacTMHHbie CTpyKTypbi 3aHMMaioT 
nacTM noBepxHOCTM Ka>KAoro noBepxHOCTHoro 
aneMeHTa, npM 3tom ABe nacTMHHbie CTpyKTypbi 
noBepxHOCTHoro aneMeHTa Bbi6MpaK)Tca M3 
rpynnbi M3 no MeHbiueM Mepe n^TM pa3niiHHbix 

HaCTMHHblX CTpyKTyp M npM 3TOM MHO>KeCTBO 

noBepxHOCTHbix 3neMeHTOB npeACTaBJi^ioT 
onTunecKUM aBTOMaTunecKM CHMTbiBaeMbm ko{\. 
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16. 3amnTHbiM aneivieHT no n. 15, 

OTJIMHaHDLL^MMCfl TeM, HTO nOBepXHOCTHbie 

sneMeHTbi pacnonaraioTCfl Ha paccTOflHun APyr 
ot flpyra m pacnpeflenfltoTCfl BHyTpn N 
BH3yanbHO pacno3HaBaeMbix qbopM. 

17. 3aLL\HTHbiM oneiweHT no n. 15, 

OTJIMHaKJIl^MMCfl TGM, HTO nOBepXHOCTHbie 

aneivieHTbi mmgkjt oflUHaKOBbie pa3Mepbi n 
pacnonarafOTca b JiMHePiHOM nepnoAMHecKOM 
CTpyKType noBepxHOCTH b cpopiwe nonoc, 
v\Me\ou\ev\ LunpMHy noBepxHOCTHoro sjieivieHTa. 

18. 3am,HTHbifi oneivieHT no n. 17, 

omMHaioLLjuMCfl TeM, hto nepnoflnnecKa^ 

CTpyKTypa noBepxHOCTH cfropMHpyeTca c 

noMOLi^bJO nocneflOBaTenbHOCTH noBepxHOCTHbix 

aneivieHTOB n npn stom oflHa M3 flByx nacTUHHbix 

cTpyKTyp Ka>Kfloro noBepxHOCTHoro aneivieHTa 

onpeflermeT nono>KeHne noBepxHOCTHoro 

sneivieHTa b nepnoAMHecKOM CTpyKType 

noBepxHOCTH m APyraa M3 AByx nacTMHHbix 

CTpyKTyp onpeflermeT 6ht norMHecKow 

MHcjDopMau.nH, nonvMecKvifi "0" nnn nornHecKyto 
■ ■ — | ii 

19. 3aLi^HTHbiM 3neMeHT no n. 15, 

OTJIL/IHaHDLUHMCfl TGM, HTO nOBepXHOCTHbie 

aneivieHTbi q^opMi/ipyioT no MeHbLLiew Mepe OAHy 



10 



15 



20 



25 



KOMnaKTHyfo nepwoAHHecKyK) CTpyKTypy 
noBepxHOCTH b N BH3yanbHO pacno3HaBaeMOM 
qbopivie m MMeeT cjDopiviy KBaApaTa nnn jik)6om 
Apyrofi ooriacTM c npow3BoribHofi qbopMOM 
rpaHML4bi. 

20. 3amnTHbiM oneweHT no OAHOMy H3 nn. 
13-19, OTnnHafOLU,HMCfl TeM, hto no MeHbLuePi 
Mepe a ah a H3 nacTew noBepxHOCTH c oahom H3 
HaCTMHHblX CTpyKTyp cjDopMnpyeTCfl b Bi/iAe 
nucbMeHHoro H3o6pa>KeHHfi, o6pa30BaHHoro 
6yKBeHHO-i4nqbpoBbiMH cuMBonaMM c ApyroM 

HaCTMHHOM CTpyKTypOM K9K OCHOBaHH8. 

21. 3au4HTHbiM 3JieMeHT no OAHOMy H3 nn. 
13-20, OTJiUHafOLAHficfl TeM, hto no MeHbLuefi 
Mepe oamh M3 rpacjDMHecKnx JiMHei?iHbix 
aneMeHTOB M3 N Bi/isyanbHO pacno3HaBaeMbix 
c|dopm npoxoAUT nepe3 oahh H3 noBepxHOCTHbix 
sneMeHTOB, pa3fle.rmK)LHHM noBepxHOCTHbiM 
sneMeHT Ha noAoneMeHTbi. 

22. 3aii4MTHbiM GJieMeHT no OAHOMy H3 nn. 
13-21, OTnHHafOLAMficfl TeM, hto cfconbra c 
o6"beMHOM ronorpaMMOM flBrmeTca CBfl3aHHofi c 
AOKyMeHTOM flnfl ooecneneHHfl ycTaHOBneHWfl 
noAJiMHHOCTM \a ncnonb3yeTCfl p,nn 

MAeHTMC|DHKai4MH AOKyMeHTa B CHMTblBaKDLJ^eM 

ycTpoCicTBe. 
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CTpyxTypa 


a 


b 


C 


d 


e 


Hp oc Tp a uc t b e HHa a 


1000 Ha MM I 


3eprc aJit>H3R 

nJlQCKOCTB 


1000 
Ha MM 


600 
Ha MM 


600 na 

MM 


A3HMyT 9 


180° 






180° 


0° 




6mt 


CTapTOBH^ 
CHMBOJI 


6ht 


KHH 0 


Kan 1 



Ta6jiHLja 2 



^acrMKHe 


a 


b 


c 


d 


e 


A3HMy t a JI b HHM 
yron ^w$paKi;M- 

OHHOtf nJTOCKOCTK 


0° 


90° 


0° 




13 5°' 


A3KMy t aji fe HiM 
yroji cp 


180° 


270° 


0° 




135° 


^M$paKi^noHHaa 
pemeTKa 


a cMMMe TpMq - 
Han 


acHMMeTpM^- 
Haff 


CHMMeT- 


sepKajit- 
HaR 


aCMMMS T— 

pji^Han 


npocTpaHCTBeH- 
Haii ^iacTOTa f B 


600 na mm 


6 0 0 na mm 


9 00 na 

MM 


90 0 i-ia 

MM 


900 na 
MM 
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